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Pencemaran air merupakan isu yang serius pada masa ini terutamanya sungai, tasik atau 
kolam berhampiran kawasan perindustrian. Ini adalah kerana air buangan dari industri 
yang dibuang ke dalamnya selepas beberapa rawatan. Senario ini berbahaya kepada 
manusia, tetapi juga kepada alam sekitar terutama untuk kehidupan akuatik termasuk 
tumbuh-tumbuhan dan haiwan. Phytoremediation adalah salah satu alternatif bio-hijau 
yang boleh merawat air tercemar dengan berkesan. Mekanisme proses ini menggunakan 
tumbuhan akuatik di mana tumbuhan ini menyerap bahan pencemar dari air dan air 
menjadi bersih tanpa membahayakan tumbuhan ini. Gondok air (eichhornia crassipes) 
adalah salah satu tumbuhan akuatik yang menjalani proses phytoremediation secara 
berkesan termasuk dalam mengeluarkan logam berat seperti plumbum, kadmium dan 
zink. Kajian ini adalah untuk menentukan keberkesanan air gondok (eichhornia 
crassipes) dalam rawatan air kumbahan berhampiran perindustrian. Kajian ini 
dijalankan selama 3 minggu. Kepekatan air sisa adalah 50%, 75% dan 100%. Dari 
kajian ini, kecekapan penyingkiran tertinggi dalam peratusan selepas 3 minggu untuk 
BOD (mg / l) adalah 35.78%, COD (mg / l) adalah 62.50%, pH adalah 38.57%, TSS 
(mg / l) adalah 50%, NH3-N (mg / l) ialah 84.91%, kekeruhan (NTU) adalah 42.34%, 
Plumbum (mg / l) adalah 70.27%, Kadmium (mg / l) adalah 77.27%, Zinc (mg/l) adalah 
83.64%. Walaupun, untuk meningkatkan penyingkiran dalam peratus selepas 3 minggu 
oksigen terlarut (mg / l) ialah 41.52%. Kecekapan penyingkiran bahan pencemar untuk 
rawatan lebih berkesan untuk air kumbahan pada kepekatan 50% air kumbahan 




Water pollution is a serious issues nowadays especially rivers, lake or pond near the 
industrial area. This is because of the wastewaters from industry are discharge into it 
after a few treatments. This scenario is dangerous and harmful to human, but also to 
environment especially for aquatic life including plants and animals. Phytoremediation 
is one of bio-green alternatives that can treat polluted water effectively. Mechanism of 
this process is using aquatic plants where these plants absorb the contaminant from the 
water and the water become clean without giving harmful to these plants. Water 
hyacinth (eichhornia crassipes) is one of the aquatic plants that undergo 
phytoremediation process effectively including in removing of heavy metal such as 
plumbum, cadmium and zinc. This study is to determine the effectiveness of water 
hyacinth (eichhornia crassipes) in treatment of wastewater near industrial. This study 
was conducted for 3 weeks. The concentrations of wastewater were 50%, 75% and 
100%. From this research, the highest removal efficiency in percentage after 3 weeks 
for BOD (mg/l) was 35.78%, COD (mg/l) was 62.50%, pH was 38.57%, TSS (mg/l) 
was 50%, NH3-N (mg/l) was 84.91%, turbidity (NTU) was 42.34%, Plumbum (mg/l) is 
70.27%, Cadmium (mg/l) was 77.27%, Zinc (mg/l) was 83.64%. While, for increasing 
removal in percentage after 3 weeks for dissolved oxygen (mg/l) was 41.52%. The 
removal efficiency of pollutants for treatment was more effective for wastewater at 50% 
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Water hyacinth (Eichhornia Crassipes) is one of the aquatic plants that grow in 
water and floating without anchorage. As we know, water hyacinth is plants that 
grow rapidly without proper care on the lakes or ponds. This plant is one of the kinds 
of plant that grow by it. Even though, water hyacinth present only considered as a 
worst aquatic weed which can destroy native habitats and effect rates of transpiration, 
but water hyacinth has bioremediation or phytoremediation property hence has been 
used for the removal or reduction of nutrient pollutants, heavy metals, organic 
compounds and pathogens from water (Gopal, 1987).  
The plant roots naturally absorb pollutants, including toxic chemicals such as 
lead and mercury, as well as some organic compounds if the plant was put at industrial 
wastewater. Industrial wastewater is wastewater that discharged from industrial to the 
rivers or streams. Type of contaminants and pollutants that are discharge is depends on 
the type of industrial.  This can be affected to the rivers itself which the quality of the 
water would decrease. As we know, water is essential to all living things including 
when involved in the human’s activities. That’s why, a biotechnology way have been 
introduced to treat this problem. One of it is by using phytoremediation process.  
Phytoremediation is the use of plants and associated microorganisms to 
immobilize (phytostabilization), remove (phytoextraction), evaporate (phytoporation), 
or degrade (phytodegradation, rhizodegradation) pollutants from soil and environment 
(A. Placek et al., 2016). As we know, plants act as filters or traps which can break down 
or degrade organic pollutants or contain and stabilize metal contaminants. For this 
2 
process to occur, growing plants has to be put in a contaminated matrix for a required 
growth period to remove contaminants from the matrix or degradation of the pollutants. 
At the end, those plants can be subsequently harvested, processed and disposed of in an 
environmentally proper ways. To sum it up, phytoremediation in aquatic media is 
directly up take and accumulation of contaminant from water media and assimilation by 
plants (Ndimele and Ndimele, 2013). 
1.2 Problem Statement 
Industries are the major sources of pollutions in all environments specifically on 
water. River systems are the main way for disposal of wastes, especially the wastewater 
from factories, from industries that are near them. Various levels of pollutants were 
discharged into the environment according to the type of the industry directly or 
indirectly through public sewer lines. The common one is wastewater from industries. 
This wastewater from industries includes employees’ sanitary waste, process wastes 
from manufacturing, wash waters and relatively uncontaminated water from heating 
and cooling operations. As a consequence, high levels of pollutants in river water 
systems causes an increase in biological oxygen demand (BOD), chemical oxygen 
demand (COD), total dissolved solids (TDS), total suspended solids (TSS) and heavy 
metals, hence make the water unsuitable for drinking, irrigation and aquatic life.  
This situation can lead water pollution. As we know, water pollution is a serious 
problem that we are facing now. This phenomenon has become a global issue. This is 
because; water is a very essential thing to human mankind including other living 
organism. In addition of World Water Day 2003, the United Nation Conferences and 
Development warning that two billions of earth population will die because of water. 
Furthermore, earth population will experience water shortage by year 2025, if the usage 
of water is the same rate as today. It is 10 times higher than the death because of war 
(UNCED, 2003). That’s why; phytoremediation was introduced as an alternative way to 




The objectives of this research are : 
i) To determine the pollution status of wastewater at Gebeng Industrial 
area 
ii) To investigate the pollution reduction efficiency of water hyacinth 
(eichhornia crassipes) for removal of pollutant from wastewater. 
1.4 Scope of study  
Scope of study was determined according to the factor causes of the problem 
and method of treating the polluted water from any contaminants by using the new 
alternative and innovative known as phytoremediation. The scope that has been 
determined is used to aim and potential to achieve the objectives/target of the research. 
The scopes of the study are following: 
I. Phytoremediation method that using in pollution the wastewater should be doing 
perform. Thus, the wastewater will be taken from hole that the wastes discharge 
from factory at industrial area, Gebeng. 
II. Experiment will be doing at the experimental laboratory to measure the 
parameters of the wastewater such as biochemical oxygen demand, chemical 
oxygen demand, dissolved oxygen, pH value, turbidity, total suspended solid, 
and heavy metals. 
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